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Amendments To The Claims 



The listing of claims presented below will replace all prior version:?, and 
listings, of claims in the application. 
Listing of claims: 

1 . (original) A phase demodulator for measuring a phase difference Detween a 
phase-modulated test signal fsfcu t) = 2k icos{0) t + \\> *) and a phase-modulated 

reference signal hfcut) =*2focos(£c;f+i|J r), the test and reference signals having fixed 

carrier frequencies (d)) r the phase difference (A i|J ) being equal to (\p r-q. r), said 

phase demodulator comprising: 

an amplitude control device for adjusting amplitudes of the test and 
reference signals to satisfy the condition ki=k2 = k; 

a differential amplifier, coupled to said amplitude control device, for receiving 
amplitude-adjusted test and reference signals from said amplitude control device, 
for obtaining an intensity difference between the amplitude-adjusted test and 
reference signals, and for amplifying the intensity difference to generate an 
amplitude-modulated output Wwfj equal to |4y /rsin(%A \]> )|sin^fA where y is 

the gain of said differential amplifier; and 

a signal processing device Including an amplitude demodulator coupled to 
said differential amplifier, said amplitude demodulator demodulating the amplitude- 
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modulated output from said differential amplifier to obtain an output that is related 
to the phase difference (A ip ). 

2. (original) The phase demodulator of Claim 1, wherein said signal processing 
device further includes a phase comparator, coupled to said amplitude control 
device, for determining a sign of the phase difference (A ip ) from the amplitude- 
adjusted test and reference signals, and for determining an increasing or decreasing 
direction of change in the phase difference (A ijj ). 

3. (original) The phase demodulator of Claim 2, wherein said amplit Jde control 
device includes a pair of automatic gain control units that receive the test and 
reference signals, respectively. 

4. (currently amended) The phase demodulator of Claim 1 , 

wherein the phase difference (A i|i ) beiftg further equals to 2a?tt +6 , n being an 

integer, 5 being between 0 and tt , 



wherein the phase difference (A w ) is also represented by In. 5 ) to extend 
range of measurable pha se change. 5 being equal to 2 sin" 1 fl/ g »J/4v Jr). 
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wherein the amplitude- modulated output l 0 ut(ojt) is further equal to |4y ks\x\{ A A 
5 )\$\n(wt) } and 

wherein said signal processing device further includes a counter for recording *? 
a number of pulse signals from the amplitude-demodulator output l^u/cot). 

tho phas e diff e rence (A i|J ) being rep resented by (n fc 5-) - to e xt e nd rango of 

mcaourab l c phase change, 5 - being oqual to 2 sin^ ^^H^ 

5. (original) The phase demodulator of Claim 1, the phase difference (A ip ) 
being equal to |/ 0U f|/2y k when the absolute value of the phase difference (A ip ) is 

between 0 and 10°, wherein said signal processing device further includes a 
differentiator for generating a time-differentiated output d/dt \fout(to)t)\ from the 

amplitude-demodulator output, where d/dt \laut(tot) \ = 2\ k d/dt |A ly | == 

2y ku) S{ and where (ajs) is equal to d/dt |A y | and is the instantaneous, frequency. 

6. (original) The phase demodulator of Claim 1 , wherein said signal processing 
device further includes a feedback loop capable of generating a control signal that 
corresponds to the phase difference (A iy ) for phase difference nulling purposes. 
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7. (original) A phase difference detector adapted for use with a polarized 
optical interferometer that generates two mutually orthogonal polarized optical 
signals, at least one of which is incident upon a test object, the optical signals 
having equal intensities and carrier frequencies and being processed to obtain two 
electrical signals that are a function of frequency, time, and phase difference, said 
phase difference detector comprising: 

a differential amplifier adapted to receive the electrical signals, to obtain an 
intensity difference between the electrical signals, and to amplify the int ensity 
difference to generate an amplitude- modulated output that is a functior of a phase 
difference between the electrical signals; and 

a signal processing device including an amplitude demodulator coupled to 
said differential amplifier, said amplitude demodulator demodulating the amplitude- 
modulated output from said differential amplifier to obtain an output thst is related 
to the phase difference. 

8. (original) The phase difference detector of Claim 7, wherein said signal 
processing device further includes a counter such that when the phase difference 
between the electrical signals exceeds 2tt , the phase difference as detected by 

said signal processing device includes a product of 2tt and an integer recorded by 
said counter. 
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9. (original) An interferometric system, comprising: 
a coherent light source; 
an interferometer for separating light from said light source into a signal beam 
and a reference beam, each of which includes two mutually orthogonal linear 
polarized components, the signal and reference beams having a beat frequency 
therebetween, at least one of the components of the signal beam being incident 
upon a test object, the signal and reference beams being combined and then 
separated into two mutually orthogonal linear polarized optica) heterodyned signals 
that have equal intensities and equal carrier frequencies and that are a function of 
the beat frequency, time, and phase difference between the linear polarized 
components; 

photo detecting means for converting the optical heterodyned signals into two 
electrical signals; 

a differential amplifier coupled to said photo detecting means so as to receive 
the electrical signals therefrom, said differential amplifier obtaining an intensity 
difference between the electrical signals, and amplifying the intensity difference to 
generate an amplitude-modulated output that is a function of a phase difference 
between the optical heterodyned signals; and 

a signal processing device including an amplitude demodulator coupled to 
said differential amplifier, said amplitude demodulator demodulating the amplitude- 
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modulated output from said differential amplifier to obtain an output tha : is related 
to the phase difference, 

10. (original) The interferometric system of Claim 9, wherein: 

said light source is a single-frequency stabilized laser; 

said interferometer including a polarization angle adjusting device for 
adjusting azimuth angle of the light from said light source, said polarization angle 
adjusting device being adjustable such that the intensities of the signal and 
reference beams satisfy the condition V Wf2-V fsrfs2 = K, where //^and lsi are the 

intensities of mutually orthogonal linear polarized Pi and Si components of the 
signal beam, /^and Is2 are the intensities of mutually orthogonal linear polarized P2 
and S2 components of the reference beam, said interferometer further including a 
beam splitter for splitting the light from said polarization angle adjusting device into 
the signal and reference beams, and first and second frequency modula :ors for 
modulating the signal and reference beams at different modulating frequencies, 
respectively, thereby generating the beat frequency (A to); 

one of the optical heterodyned signals being 
fa+«(A (jo t) that includes the Pi and P2 components and that is equal to 2/Ccos(A w 

t + A 141 p), where A ip p is the phase difference between the Pi and P2 components, 
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the other one of the optical heterodyned signals being /s/+s2(A w t) that i icludes the 

Si and Sz components and that Is equal to 2Kcos(A W t + A ip s), where A 14J sis the 

phase difference between the Si and Sz components; 

the magnitude of the amplitude-modulated output being ]4y /fsin[!4A ip )\, 

where y is the gain of said differential amplifier; and A ijj = A p-A i|i s. 

1 1 . (original) The interferometric system of Claim 9, wherein said signal 
processing device further includes a feedback loop capable of generating a control 

signal that corresponds to the phase difference (A ip ) and that can be us;ed to 

adjust optical path of at least one of the components of the signal and mference 
beams, thereby permitting the phase difference {A y ) to be maintained within a 

narrow range that encompasses an initial phase difference value (A iy 0). 

12. (original) The interferometric system of Claim 10, wherein said si jnal 
processing device further includes a phase comparator, coupled to said photo 

detecting means, for determining a sign of the phase difference (A ), and for 
determining direction of change in the position of the test object. 
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13. (currently amended) The interferometric system of Claim 1 0, 

wherein t he phase difference (A i|j ) boing further equals to 2mT +6 , n being an 

integer, 6 being between 0 and tt , 

wherein the phase difference (A m ) is also repres ented bv in.5 \ to extend 
range of measurable phase change. 6 being equal to 2 sin' 1 (l/n^lMv M i 

wherein the magnitude of the amplitude-modulated output of said differential 
amplifier is further equal to |4y Ksin(H5 )|, and 

wherein said signal processing device further includes a counter for 'ecording » 
a number of pulse signals from the amplitude-demodulator outpu t JoutfatjL 

the phas e d iff erence (A qj f being represented by (n,5 ) to extend range of 
measurable phase ch a ng e? 

14. (original) The interferometric system of Claim 10, wherein said 
interferometer further includes a polarized beam splitter for splitting the signal 
beam into the Pi and Si components, the test object being a ring-type c ptical path 
unit, said polarized beam splitter being disposed between said first frequency 
modulator and the test object, feeding the Pi and Si components to the test object 
in opposite directions, and recombining the Pi and Si components from the test 
object. 
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15. (original) The interferometric system of Claim 14, wherein said optical path 
unit includes a plurality of planar mirrors. 

16. (original) The interferometric system of Claim 14, wherein said optical path 
unit includes a polarization maintain single made optical fiber. 

17. (original) The interferometric system of Claim 9, wherein: 

said light source is a single-frequency stabilized linear polarized lassr; 

said interferometer including a polarization angle adjusting device far 
adjusting azimuth angle of the light from said light source, said polarization angle 
adjusting device being adjustable such that the intensities of the signal and 
reference beams satisfy the condition V /p*/p* = V fsifs2 = p , where hi and )$? are the 

intensities of mutually orthogonal linear polarized Pi and Si components cf the 
signal beam, /rcand Is2 are the intensities of mutually orthogonal linear po arized P2 
and S2 components of the reference beam, said interferometer further incuding a 
position-movable mirror that moves at a predetermined speed for introducing a 
Doppler frequency shift to the frequency of at least one of the signal and reference 
beams, thereby resulting in the beat frequency between the signal and relerence 
beams; 

one of the optical heterodyned signals being 
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hi+P2(L Wf) that includes the Pi and P2 components and that is equal to 2p cos(A 
cj t + A qj p), where A ip p is the phase difference between the Pi and P2 components, 
the other one of the optical heterodyned signals being /st+s2(A tu t) that includes the 

Si and S2 components and that is equal to 2p cos(A w t +A vp s), where j! ip sis the 

phase difference between the Si and S2 components; 

the magnitude of the amplitude-modulated output of said differential 
amplifier being |4y p sin{y 2 A ip )|, where y is the gain of said differential amplifier, 

and A ip =A ip p-A ip s. 

18. (original) The interferometric system of Claim 17, wherein said sicjnal 
processing device further includes a feedback loop for adjusting optical path of at 
least one of the components of the signal and reference beams, thereby permitting 

the phase difference (A iy ) to be maintained within a narrow range that 
encompasses an initial phase difference value 

19 (original) The interferometric system of Claim 17, wherein said sic nal 
processing device further includes a phase comparator, coupled to said photo 
detecting means, for determining a sign of the phase difference (A ip ), and for 
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determining direction of change in the position of the test object. 

20. (currently amended) The interferometric system of Claim 17, 

wherein t he phase difference (A 14J ) being further equal to 2/ttt +6,/i being an 

integer, 5 being between 0 and tt , 

wherein the phase difference (A m ) is also represented bv ln£ \ to extend 
range of measurable phase change. 5 being equal to 2 sin" 1 (l/^/4y k]\ 

wherein the magnitude of the amplitude-modulated output of said differential 
amplifier is further equal to |4y p sin(34Q )|, and 

wherein said signal processing device further includes a counter for recording « 
a number of pulse signals from the amplitude-demodulator outpu t l ou /(otl 

the phaso difference (A ip ) - being represented by ( n,5 ) to extend rango of 
measurab l e phase chang er 

21. (original) An interferometric system, comprising: 
a coherent light source; 

an interferometer for separating light from said light source into a signal 
beam and a reference beam, each of which includes two mutually orthogonal linear 
polarized components, the linear polarized components of the signal anc reference 
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beams having a beat frequency therebetween, at least one of the components of 
the signal beam being incident upon a test object, the signal and reference beams 
being converted into two optical heterodyned signals that have equal intensities 
and carrier frequencies and that are a function of the beat frequency, time, and 
phase difference between the mutually orthogonal linear polarized components; 

photo detecting means for converting the optical heterodyned signals into 
two electrical signals; 

a differential amplifier coupled to said photo detecting means so as to 
receive the electrical signals therefrom, said differential amplifier obtaining an 
intensity difference between the electrical signals, and amplifying the iniensity 
difference to generate an amplitude-modulated output that is a function of a phase 
difference between the optical heterodyned signals; and 

a signal processing device including an amplitude demodulator coupled to 
said differential amplifier, said amplitude demodulator demodulating the amplitude- 
modulated output from said differential amplifier to obtain an output that is related 
to the phase difference. 

22. (original) The interferometric system of Claim 21, wherein: 
said light source is a two-frequency laser; 

said interferometer including a beam splitter for splitting the light from said 
light source into the signal and reference beams, the reference beam including 
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mutually orthogonal linear polarized P2 and S2 components having the beat 
frequency therebetween, the signal beam including mutually orthogonal inear 
polarized Pi and Si components having the beat frequency therebetween at least 
one of the Pi and Si components being incident upon the test object; 

said interferometer further including first and second polarization Enalyzers, 
each of which receives a respective one of the signal and reference beans, and 
causes the components of the respective one of the signal and reference beams to 
interfere with each other along a polarization direction thereof, each of said first 
and second polarization analyzers having an azimuth angle that is adjustable such 
that the intensities of the components of the signal and reference beams satisfy 

the condition V fate* sin 29 s = sl fals2 sin 29 , = 2x , where /p/and fa are the 

intensities of the Pi and Si components of the signal beam, to and fs2 are the 
intensities of P2 and S2 components of the reference beam, 9 * is the azimuth angle 

of said first polarization analyzer for the signal beam, 9 r is the azimuth angle of 

said second polarization analyzer for the reference beam; 

the optical heterodyned signal /s^(A oj t) for the signal beam being aqual to 2 

X cos(A U) t +A ip ,tg), the optical heterodyned signal /^(A u> t) for the reference 

beam being equal to 2x cos{A to f +A yj ret), where A U) is the beat frequency, A ip 
ay is the phase difference between the Pi and Si components of the signal beam, 
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and Aiji^is the phase difference between the Pz and S2 components of the 
reference beam; 

the magnitude of the amplitude-modulated output of said differential 
amplifier being |4y x sin(/ 2 A \\> )|, where y is the gain of said differential amplifier, 

and A 14J = A r*f-A l|J sig. 

23 (original) The interferometric system of Claim 22, wherein said signal 



processing device further includes a feedback loop for adjusting optical path of at 
least one of the components of the signal and reference beams, thereby Dermitting 
the phase difference (A qj ) to be maintained within a narrow range that 

encompasses an initial phase difference value (A ip 0). 

24 (original) The interferometric system of Claim 22, wherein said signal 
processing device further includes a phase comparator, coupled to said p ioto 
detecting means, for determining a sign of the phase difference (A tfj ), and for 

determining direction of change in the position of the test object. 

25 (currently amended) The interferometric system of Claim 22, 

wherein the phase difference (A ijj ) being further equal to 2rm +5 , n being an 
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integer, 6 being between 0 and tt , 

wherein the phase difference (A w ) is also represented bv f/7,5 ) to extend 

range of measurable phase change, 5 being equal to 2 sin" 1 (|/mgl/4v k) m 

wherein the magnitude of the amplitude-modulated output of said differential 
amplifier is further equal to |4y x sin(J45 )|, and 

wherein s aid signal processing device further includes a counter for rscording #* 
a number of pulse signals from the amplitude-demodulator output Jo ^fuii). 

th e phase difference (A qj ) be i ng repre s ented by (#i,5 ) to oxtond rang e of 
mea s urable phase change. 

26 (original) The interferometric system of Claim 22, wherein said 
interferometer further includes a polarized beam splitter for splitting the signal 
beam into the Pi and Si components, the test object being a ring-type optical path 
unit, said polarized beam splitter feeding the Pi and Si components to th5 test 
object in opposite directions, and recombining the Pi and Si components from the 
test object. 

27 (original) The interferometric system of Claim 26, wherein said optical path 
unit includes a plurality of planar mirrors. 
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28 (original) The interferometric system of Claim 26, wherein said optical path 
unit includes a polarization maintain single mode optical fiber. 
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